Lithium-induced structural changes in the cortical distal nephron localized by computer-assisted three-dimensional reconstruction.
Lithium treatment is known to cause tubule dilation in distal nephron segments both in rat and in man. However, due to the heterogeneous cell composition of the distal nephron and the cellular changes following lithium treatment, it has been difficult to identify the structurally changed segments. In this study we have therefore applied computer-assisted reconstruction of cortical distal nephron segments. Tubule dilation was demonstrated in connecting and initial collecting tubules and in the first part of cortical collecting ducts (CCD) whereas it was absent from distal straight and distal convoluted tubules. Principal cells (P cells) in the CCD showed swelling of the cytoplasm, accumulation of actin-like microfilaments, and abnormal arrangements of basolateral membranes. Connecting tubule cells (CNT cells) showed similar but less pronounced changes. Intercalated cells (I cells) showed an accumulation of vesicles in the apical cytoplasm and a reduced luminal surface area. Lesions in P and CNT cells may, at least in part, explain the diabetes insipidus and sodium loss found during lithium treatment. Proton secretion in I cells is probably mediated by an ATPase present in the luminal membrane. The reduction in area of this membrane may explain why lithium-treated animals have a lowered ability to excrete an acid load.